Patterning of the lateral ganglionic eminence by the Gsh1 and Gsh2 homeobox genes regulates striatal and olfactory bulb histogenesis and the growth of axons through the basal ganglia.
The function of the Gsh1 and Gsh2 homeobox transcription factors during development of the mouse telencephalon was studied using loss of function mutations. No telencephalic phenotype was observed in Gsh1 mutants, whereas Gsh2 and Gsh1/2 mutants showed progressively more severe defects in development of neurons derived from the lateral ganglionic eminence (LGE). These defects arise from abnormal dorsoventral specification of LGE progenitor cells. Mice lacking both Gsh1 and Gsh2 have severe hypoplasia of the striatum, olfactory tubercle, and interneurons that migrate from the dorsal LGE to the olfactory bulb. In addition, Gsh function is linked to the development of telencephalic dopaminergic neurons. These observations show that Gsh1 and Gsh2 have early roles in defining the identity of LGE progenitor cells. As a result of the basal ganglia defects in the Gsh1/2 mutants, there are pallial heterotopia near the cortical/subcortical limit and defects in the pathfinding of corticofugal and thalamocortical fibers. These findings highlight the developmental interdependence of adjacent telencephalic structures.